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,QWURGXFWLRQ
&URZGVRXUFLQJLVDQHPHUJLQJIRUPRIRXWVRXUFLQJ,WLVSURFHVVRIGLVVHPLQDWLRQRIWDVNVWRDGLYHUVHJURXSRI
SHRSOH,WFDQEHGHILQHGDVDSURFHVVWKDWDLPVDWDFTXLULQJYDULRXVVHUYLFHVDQGLGHDVZLWKWKHKHOSRIFRQWULEXWLRQV
IURPZLGHUFODVVRISHRSOHZKLFKPRVWO\LQYROYHWKHRQOLQHFRPPXQLW\PHPEHUV7KLVSURYLGHVDSODWIRUPZKHUH
ODUJH JURXS RI SHRSOH FROODERUDWH DQG FRPSHWH LQ RUGHU WR VROYH D JLYHQ SUREOHP &URZGVRXUFLQJ LV D EXVLQHVV
PRGHOZKLFKSHUPLWV WKH EXVLQHVVKROGHU WREH GHSHQGHQW RQ WKH FDSDELOLWLHV RI FURZG WRJHW WKHLU WDVNV GRQH
6RPHRI WKHPRVWVXFFHVVIXOFURZGVRXUFHGV\VWHPV LQ WKHSDVWGHFDGHDUH:LNLSHGLDDQG/LQX[7KHUHDUHPDQ\
2SHQ LQQRYDWLRQ VRIWZDUH SODWIRUPV WKDW SURYLGH D SODWIRUP IRU RXWVRXUFLQJ WKH WDVNV WR D FURZG )RU H[DPSOH
,PDJLQDWLN LV DQ LQQRYDWLRQ SODWIRUP WKDW SURYLGHV FRPSOHWH VHUYLFHV DQG KRVWV LQQRYDWLRQ FKDOOHQJHV DQG
WRXUQDPHQWV ,W DOVR UHQGHUV VRIWZDUH DV D VHUYLFH 6DD6 SODWIRUP IRU YDULRXV LQQRYDWLRQ FKDOOHQJHV LQ DQ
RUJDQL]DWLRQ $QRWKHU SODWIRUP 1DSNLQ /DEV SULPDULO\ DLPV DW EULGJLQJ WKH JDS EHWZHHQ VRFLDO PHGLD DQG WKH
FRQVXPHU¶V FDSDFLW\ 9HQWXUH 6SLULW LV D JDPLILFDWLRQ SODWIRUP LQ ZKLFK D FURZG ZRUNV RQ YDULRXV FRPSHWLWLYH
FKDOOHQJHV WKDW DUH IDFHG LQ WKHLUGD\ WRGD\ OLYHV$PD]RQ0HFKDQLFDO7XUN LV WKHPRVW FRPPRQFURZGVRXUFHG
SODWIRUP WKDW XVHV KXPDQ LQWHOOLJHQFH WR VROYH WKH SUREOHPV ZKLFK FXUUHQWO\ FRPSXWHUV DUH XQDEOH WR VROYH
7RS&RGHULVDFRPSHWLWLRQEDVHGVRIWZDUHGHYHORSPHQWSURFHVVDQG6SXGDURRKHOSVLQFRQQHFWLQJWKHHQWUHSUHQHXUV
ZLWKDJURXSRIJLIWHGH[SHUWV$OWKRXJKFRPSXWHUVVXUSDVVHGXVLQYDULRXVRWKHUWDVNVEXWWKHUHDUHVWLOOPDQ\ILHOGV
ZKHUH LW FDQQRW FRPSHWH ZLWK WKH KXPDQ DELOLWLHV +HQFH FURZGVRXUFLQJ WDNHV WKH DGYDQWDJH RI WKH ZLVGRP RI
FURZG7KHVHWDVNVDUHPRVWO\DQ\NLQGRIKXPDQFDOFXODWLRQHVWLPDWLRQJXHVVLQJRUDQVZHUVWRDVHWRITXHVWLRQV
ZKLFKDFRPSXWHUZLOOQRWEHDEOHWRWDFNOH7KHDVSLUDQWZKRLVZLOOLQJWRSHUIRUPWKHVHVHWRIWDVNVLVSURYLGHG
ZLWK VRPH VRFLDO DQG ILQDQFLDO LQFHQWLYHV $ VPDOO DPRXQW RI PRQH\ FDQ EX\ DQ DQVZHU WR DQ XQFRPSOLFDWHG
SUREOHP OLNH GDWD ODEHOLQJ ZKLOH WKH FRPSOLFDWHG WDVNV OLNH VRIWZDUH GHYHORSPHQW PLJKW UHTXLUH FRPSDUDWLYHO\
PRUH PRQH\ WR EX\ WKH LGHD RU VNLOO &URZGVRXUFLQJ V\VWHPV DSSRLQW D FROOHFWLRQ RI SHRSOH WR VROYH D ZLGH
DVVRUWPHQW RISUREOHPV ,Q VXFK D SURFHVV OLNH FURZGVRXUFLQJZKHUH WKHZRUN LV GHILQHGE\EXVLQHVV RZQHU DQG
SHUIRUPHG E\ SHRSOH IURP WKH FURZG WKHUH DOVR DUH IHZ FRQFHUQV ZLWK UHJDUG WR WKH SHRSOH DQG WKH NLQG RI
LPSURYHPHQWVWKH\FDQPDNH
&URZGVRXUFLQJKDVEHHQVXFFHVVIXOO\XVHGIRUZLGHYDULHW\RIWDVNVIURPPDWFKLQJWKHLPDJHVWRSULQWLQJGHVLJQV
RQ76KLUWVWRGHYHORSLQJVRIWZDUH7KLVNLQGRIGHYHORSPHQWHVVHQWLDOO\PHDQVKDQGLQJRYHUWKHWDVNRIVRIWZDUH
GHYHORSPHQW WR WKH FURZG 7KH WDVN LV EDVHG RQ WKH VSHFLILFDWLRQV RI WKH FOLHQW ZKR VXEPLWV LW RQWR WKH
FURZGVRXUFLQJSODWIRUPZKLFKIXUWKHUGLVVHPLQDWHVWKHZRUNLQWKHIRUPRIDSURMHFW7KLVSURMHFWKDVDSDUWLFXODU
DPRXQWRI UHZDUGPRQH\VHWDQGKDV WREHFRPSOHWHG LQDVSHFLILHG WLPHIUDPH7KLV UHZDUGDWWUDFWVPDQ\SHRSOH
DPRQJ WKH FURZG WR FRPSOHWH WKH SURMHFW DQG WKH EHVW ZRUNHU DPRQJ WKH FURZG JHWV WKH UHZDUG 6RIWZDUH
FURZGVRXUFLQJLVEHFRPLQJLQFUHDVLQJO\SRSXODUZLWKPDQ\SRUWDOVOLNH7RS&RGHUFRP$SS6WRULFRPX7HVWFRP
DQG PREKLUHFRP JHWWLQJ WKRXVDQGV RI HQWKXVLDVWV ZKR DUH FROODERUDWLQJ DQG FRPSHWLQJ WR GHYHORS VRIWZDUH
'HYHORSLQJ D VRIWZDUH UHYROYHV DURXQG VFKHGXOH FRVW DQG TXDOLW\ ,Q WKLV SDSHU ZH DQDO\]H WKH FURZGVRXUFHG
VRIWZDUHGHYHORSPHQWRQWKHVHWKUHHDVSHFWV:HWKHQDQDO\]HWKHNH\IDFWRUVRIVRIWZDUHGHYHORSPHQWDQGSXWIRUWK
WKH LVVXHV DQG FRQFHUQVZLWK UHJDUG WR WKH VDPH 5HVW RI WKH SDSHU LV GLYLGHG DV IROORZV 6HFWLRQ  RXWOLQHV WKH
WUDGLWLRQDODQGFURZGVRXUFHGVRIWZDUHGHYHORSPHQWDSSURDFK,QVHFWLRQZHGLVFXVVWKHEHQHILWVRIFURZGVRXUFLQJ
VRIWZDUHGHYHORSPHQW6HFWLRQGLVFXVVHVWKHFRQFHUQVDQGLVVXHVZLWKUHJDUGWRDFDVHVWXG\DQGVHFWLRQSUHVHQWV
DFRQFOXVLRQ
6RIWZDUH'HYHORSPHQW
6RIWZDUH GHYHORSPHQW LV WKH SURFHVV RI VWUXFWXULQJ SODQQLQJ 	 FRQWUROOLQJ WKH GHYHORSPHQW RI LQIRUPDWLRQ
V\VWHP :LGH YDULHWLHV RI VXFK IUDPHZRUNV KDYH HYROYHG RYHU D SHULRG RI WLPH HDFK RI WKHP ZLWK WKHLU RZQ
VWUHQJWKVDQGZHDNQHVVHV

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2.1. Traditional Software Development 
7KH7UDGLWLRQDODSSURDFKIRUVRIWZDUHGHYHORSPHQWIROORZVWKH6RIWZDUH'HYHORSPHQW/LIH&\FOH6'/&IRUWKH
GHYHORSPHQW RI WKH VRIWZDUH 7KLV LQFOXGHV WKH SKDVHV RI 5HTXLUHPHQW DQDO\VLV 'HVLJQLQJ ,PSOHPHQWDWLRQ
7HVWLQJ'HSOR\PHQWDQG0DLQWHQDQFH
 5HTXLUHPHQWV$QDO\VLV'XULQJWKLVSKDVHWKHFRQFHSWLVH[SORUHGDQGUHILQHGDQGWKHFOLHQW¶VUHTXLUHPHQWVDUH
HOLFLWHG7KHFOLHQW¶V UHTXLUHPHQWVDUHDQDO\VHGDQGDUHSUHVHQWHG LQ WKH IRUPRID VSHFLILFDWLRQGRFXPHQW 656
656GRFXPHQWHQOLVWVDOOWKHURXJKUHTXLUHPHQWVZKLFKKHOSLQGHOLYHULQJTXDOLW\SURGXFWWRWKHFOLHQW
 'HVLJQLQJ 3KDVH 7KH VSHFLILFDWLRQV DUH WUDQVIRUPHG WR WKH DUFKLWHFWXUDO GHVLJQ +LJK OHYHO GHVLJQ DQG WKH
GHWDLOHGGHVLJQORZOHYHOGHVLJQ7KHGHVLJQRIWKHVRIWZDUHLVWKHQHVWDEOLVKHGDVD6RIWZDUH'HVLJQ'RFXPHQW
6''
 ,PSOHPHQWDWLRQ3KDVH7KHYDULRXV FRPSRQHQWV DV VWDWHG LQ WKHGHVLJQGRFXPHQWVXQGHUJR FRGLQJGXULQJ WKLV
SKDVH
7HVWLQJ3KDVH7KHFRPSRQHQWVRIWKHSURGXFWDUHWHVWHGLQGLYLGXDOO\XQLWWHVWLQJWRJHWKHULQWHJUDWLRQWHVWLQJ
DQGDVDZKROHV\VWHPWHVWLQJ:KHQWKHGHYHORSHUVDUHVDWLVILHGWKDWWKHSURGXFWIXQFWLRQVFRUUHFWO\LWLVWHVWHGE\
WKHFOLHQWDFFHSWDQFHWHVWLQJ
'HSOR\PHQW3KDVH$IWHUWKHVRIWZDUHLVWHVWHGVXFFHVVIXOO\DJDLQVWLWVVSHFLILFDWLRQVWKHWHVWHGSURGXFWQRZKDV
WREHGHOLYHUHGRUGHSOR\HGWRWKHFOLHQW
0DLQWHQDQFH3KDVH7KHPDLQWHQDQFHSKDVHVWDUWVIURPWKHWLPHWKHVRIWZDUHSURGXFWKDVEHHQGHOLYHUHGWRWKH
FOLHQW 7KLV SKDVH LQFOXGHV LPSOHPHQWDWLRQ RI WKH FKDQJHV WKDW VRIWZDUH PLJKW XQGHUJR RYHU D SHULRG RI WLPH
NHHSLQJ WUDFN RI WKH HUURUV ZKLFK PLJKW RFFXU LQ WKH V\VWHP HYHQ DIWHU WKH WHVWLQJ SKDVH PDLQWDLQLQJ WKH
SHUIRUPDQFH RI WKH V\VWHP UHFWLI\LQJ EXJV DQG FDWHULQJ WR FKDQJHV ZKLFK DUH UHTXHVWHG E\ WKH FOLHQW DIWHU WKH
GHOLYHU\RIWKHVRIWZDUHDUHPDGH
2.2. Crowdsourcing Software Development 
6RIWZDUHGHYHORSPHQWWKURXJKFURZGVRXUFLQJLVRXWVRXUFLQJWKHGHYHORSPHQWRIVRIWZDUHWRDFRQVLGHUDEOHODUJH
QXPEHURISHRSOH&URZGVRXUFLQJLVDQHPHUJLQJIRUPRIRXWVRXUFLQJVRIWZDUHGHYHORSPHQW,WLVDQDPHJLYHQWRD
UHYROXWLRQ WKDW PDUNV WKH ULVH RI RQOLQH FRPPXQLW\ FRPSRVHG RI OLNH PLQGHG HQWKXVLDVWV ZKR ZRUN WRJHWKHU
FUHDWLQJ LQQRYDWLYH VROXWLRQV DQG ORZHULQJ WKH SURGXFWLRQ FRVW (QWHUSULVHV FDQ RXWVRXUFH WKH WDVN RI GHYHORSLQJ
VRIWZDUHWRWKHJHQHUDOFURZGLQHLWKHUFROODERUDWLYHRUFRPSHWLWLYHPDQQHU)LJLOOXVWUDWHVWKHFRQFHSWRIVRIWZDUH
GHYHORSPHQWE\LQYROYLQJWKHVNLOOHGFURZGZKREHFRPHWKHSDUWRIDUHZDUGZLQQLQJFRQWHVW
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2.3. Parameters of Concern 
,QIRUPDWLRQV\VWHPLVGHILQHGDVWKHLQWHUDFWLRQEHWZHHQSHRSOHSURFHVVGDWDDQGWHFKQRORJ\7KHNH\SDUDPHWHUV
RI FRQFHUQ IRU D VXFFHVVIXO GHYHORSPHQW RI DQ LQIRUPDWLRQ V\VWHPFDQEHGHVFULEHG DV WKH DVSHFWVZKLFKKDYH D
VWURQJLQIOXHQFHRQWKHGHYHORSPHQWRIDVRIWZDUHDQGGHFLGHZKHWKHUWKHVRIWZDUHGHYHORSHGLVZRUWKWKHHIIRUWRU
QRW $ YHU\ LPSRUWDQW TXHVWLRQ WKDW QHHGV WR EH DQVZHUHG GXULQJ VRIWZDUH GHYHORSPHQW LV KRZ WR FRPSOHWH WKH
SURFHVVLQVSHFLILFWLPHEXGJHWDQGZLWKDYDLODEOHUHVRXUFHV7KHVFKHGXOHRIWKHSURMHFWLVRIJUHDWVLJQLILFDQFHDV
VHOHFWLQJWKHULJKWLQWHUYDODQGFRPSOHWLQJWKHSURMHFWRQWLPHHIIHFWVWKHRUJDQL]DWLRQ¶VUHSXWDWLRQ7KHUHDUHPDQ\
VWHSVOLNHVHWWLQJXSRIJRDOVHQVXULQJSURSHUSULRULWLHVDQGVHWWLQJGHDGOLQHVWKDWFDQEHWDNHQLQRUGHUWRHIIHFWLYHO\
XWLOL]HWKHWLPHWRHQVXUHEHLQJRQWUDFN3URSHUSODQQLQJIRUDOOWDVNVLVYHU\VLJQLILFDQW$VVXULQJWKHTXDOLW\RIWKH
HQGSURGXFWLVFKHFNLQJWKHHQGSURGXFWDJDLQVWWKHVSHFLILFDWLRQVRUWKHUHTXLUHPHQWVZKLFKZHUHFROOHFWHGGXULQJ
WKHSUREOHPDQDO\VLVSKDVH&XVWRPHUVDWLVIDFWLRQLVGLUHFWO\SURSRUWLRQDOWRWKHTXDOLW\RIWKHVRIWZDUH7KHYDULRXV
IRUPVRITXDOLW\RI WKHVRIWZDUHEHLQJGHYHORSHGDUHIXQFWLRQDOTXDOLW\VWUXFWXUDOTXDOLW\DQGWKHSURFHVVTXDOLW\
0DLQWDLQLQJ WKH IXQFWLRQDO TXDOLW\ LQYROYHV PDNLQJ VXUH WKDW WKH VRIWZDUH SHUIRUPV WKH ZRUN LW LV GHVLJQHG WR
SHUIRUP 7KH VWUXFWXUDO TXDOLW\ LQYROYHV PDNLQJ VXUH WKDW WKH FRGH VKRXOG EH ZHOO VWUXFWXUHG 0DLQWDLQLQJ WKH
SURFHVVTXDOLW\LVHQVXULQJWKDWWKHZKROHRIWKHGHYHORSPHQWSURFHVVIROORZHGLVHIIHFWLYH7KHPDLQIRFXVZKLOH
GHYHORSLQJVRIWZDUHLVRQLWVVFKHGXOHFRVWDQGTXDOLW\RIWKHVRIWZDUHSURFHVVDQGSURGXFW
&URZGVRXUFLQJ6RIWZDUH'HYHORSPHQWV0DQ\%HQHILWV
7RS&RGHULVRQHRIWKHSODWIRUPVZKLFKLVEDVHGRQDFURZGVRXUFLQJGHYHORSPHQWPRGHOLQZKLFKDFRPSHWLWLRQ
EDVHG GHYHORSPHQW WDNHV SODFH 7RS&RGHU KDV FUHDWHG DQ H[FOXVLYH FXWWLQJ HGJH SODWIRUP ZKLFK LQFOXGHV D
ZRUOGZLGHFRPPXQLW\RIRYHUGHYHORSHUVZKRDUHLQDQDWWHPSWWRFRGHVRIWZDUHIRULWVVHYHUDOFOLHQWV,WLV
DSODWIRUPZKHUH VRIWZDUH LV SURGXFHG WKURXJKFRPSHWLWLRQVKHOGRQOLQH:HFDQXQGHUVWDQG WKH LPSRUWDQFH DQG
FRPSOH[LW\RIZRUNLQJ LQDOOLDQFHZLWKDQRQOLQHFRPPXQLW\ZLWK WKHKHOSRI WKHH[SHULHQFHVDQGDVSHFWVRI WKH
7RS&RGHUZRUNHUV7RGD\7RS&RGHULVFRXQWHGDPRQJWKHWRSFURZGVRXUFLQJSODWIRUPVIRUGHYHORSPHQWDQGLVD
ELJH[DPSOHRIWKHDGYDQFHPHQWVLQWKHZRUOGRIFURZGVRXUFLQJ7KH7RS&RGHURQOLQHFRPPXQLW\QRZFRQWDLQV
PRUH WKDQFRQWHVWDQWV2UJDQL]DWLRQV OLNH$PD]RQ%R[*RRJOH+XPDQD1$6$<HOS)DFHERRN DQG
+DUYDUGWDNHWKHVHUYLFHVRIWKH7RS&RGHUSODWIRUPWRH[WUDFWLQQRYDWLRQIURPWKHPRVWLQWHOOLJHQWFRPSHWLWRUVIURP
DFURVVWKHJOREH7KHFRPSDQ\VWDWLVWLFVUHYHDOKXJHDPRXQWRIJURZWKLQWKHFRPPXQLW\RI7RS&RGHUPHPEHUV
VLQFH WKH\HDU ,Q WKH\HDU WKHFRPPXQLW\ZDVDURXQGRIPHPEHUV DQG LQ WKH\HDU WKH
FRPPXQLW\ KDV JURZQ EH\RQG  7KLV LWVHOI VSHDNV DERXW WKH VXFFHVV RI 7RS&RGHU DQG LQ WXUQ RI
FURZGVRXUFLQJ VRIWZDUH GHYHORSPHQW ,W LV OLNHO\ WKDW WKHUH ZLOO EH D VLJQLILFDQW LQFUHDVH LQ WKH FRPPXQLW\ RI
7RS&RGHULQWKHFRPLQJ\HDUV)LJEHORZVKRZVJURZWKLQWKH7RS&RGHUFRPPXQLW\PHPEHUV















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3.1.  Merits with regard to Schedule 
7KHGHYHORSPHQWDQGGHOLYHU\RIWKHVRIWZDUHRQWLPHLVLPSRUWDQW1RZDGD\VWKHGHYHORSHUVZKRDUHFRPSHWLWLYH
HQRXJKDQGDUHIOH[LEOHWRZRUNLQGLIIHUHQWWLPH]RQHVDQGKDYHWKHFDSDELOLW\WRPXOWLWDVNDUHPXFKLQGHPDQG
0RVWLPSRUWDQWO\WKHWHDPPHPEHUVZKRDUHRSHQWRZRUNRQZHHNHQGVDUHFRQVLGHUHGPRUHIOH[LEOH7DNLQJ
DQ H[DPSOH RI 7RS&RGHU WKH ODUJHVW FXUUHQW FURZGVRXUFLQJ SODWIRUP IRU VRIWZDUH GHYHORSPHQW GLVFXVVHG DERYH
ZKLFKXSORDGVWKHVSHFLILFDWLRQVRIWKHVRIWZDUHWREHEXLOWDQGDOVRWKHODVWGDWHRILWVVXEPLVVLRQ7KLVEHFRPHVWKH
UHDVRQZK\WKHSDUWLFLSDQWVEHFRPHHQWKXVLDVWLFLQFRPSOHWLQJWKHFKDOOHQJHDQGZLQQLQJWKHSXEOLFL]HGLQFHQWLYHV
DQGUHZDUGV7KLVHDUQVWKHPDVRFLDODQGILQDQFLDOVWDWXV
3.2. Merits with regard to cost 
%\FURZGVRXUFLQJVRIWZDUHGHYHORSPHQWWKHRYHUDOOFRVWRIGHYHORSPHQWJHWVUHGXFHG7KHRYHUKHDGFRVWVLQ
FDVHRIWUDGLWLRQDOVRIWZDUHGHYHORSPHQWLQFOXGHPDMRUFRVWVDQGWKHPLQRUFRVWV0DMRUFRVWVLQFOXGHFRVWVLQFXUUHG
GXULQJWKHSXUFKDVHRIKDUGZDUHDQGVRIWZDUHWKHWUDQVSRUWDWLRQFRVWVKLULQJRIWKHVRIWZDUHHQJLQHHUVDQGWUDLQLQJ
WKHP 0LQRU FRVWV LQFOXGH WKH FRVWV OLNH PDLQWHQDQFH RI WKH RIILFH VSDFH IRU WKH VWDII LQYROYHG LQ VRIWZDUH
GHYHORSPHQW FRVW DJDLQVW VXSSRUW VWDII VXFK DV PDQDJHUV DFFRXQWDQWV WHFKQLFLDQV DQG FOHDQHUV DQG FRVWV RI
HVWDEOLVKLQJ WKHQHWZRUNV LQ WKHZRUNSODFH IRU FRPPXQLFDWLRQ9DULRXV DGGLWLRQDO IDFLOLWLHV LQRUGHU WRNHHS WKH
VWDIIKDSS\DQGVDWLVILHGDUHOLEUDULHVJ\POLIHLQVXUDQFHSROLFLHVDQGWLPHO\LQFUHPHQWVDQGVRRQ$OOWKHVHFRVWV
ZKLFK DUH LQFXUUHG LQ WKH WUDGLWLRQDO ZD\V RI VRIWZDUH GHYHORSPHQW DUH HOLPLQDWHG LQ FURZGVRXUFLQJ VRIWZDUH
GHYHORSPHQWDVWKHUHDUHQRWUDGLWLRQDOO\KLUHGHPSOR\HHVWKHUHE\UHGXFLQJWKHFRVWV
3.3. Merits with regard to Quality 
&URZGVRXUFLQJ WKH VRIWZDUH GHYHORSPHQW ZRXOG UHVXOW LQ PRUH LQQRYDWLYH VROXWLRQV EHLQJ VXEPLWWHG DV
FRPSDUHGWRWKDWRIWKHGHYHORSPHQWRIVRIWZDUHLQDWUDGLWLRQDOZD\ZKHUHWKHWHDPH[SHUWLVHLVIL[HG7KHUHDVRQ
ZK\ FURZGVRXUFLQJ VRIWZDUH GHYHORSPHQW ZLOO OHDG WR SURGXFWLRQ RI TXDOLW\ VRIWZDUH LV GXH WR WKH EURDGHU
SDUWLFLSDWLRQ7KHDELOLW\WRJHWDFFHVVWRDZLGHUWDOHQWZKRRQWKHLURZQFKRRVHWKHSURMHFWEDVHGRQWKHLUWHFKQLFDO
H[SHUWLVHKHQFHVHOHFW WKHEHVWSRVVLEOHSURMHFWEDVHGRQ WKHLUFDSDELOLWLHV7KHFRPSHWLWRUV WDNH WKLVFKDOOHQJH WR
HPHUJHRXWDVZLQQHUVNHHSLQJLQPLQGWKDWWKHKLJKHVWTXDOLW\ZLQQLQJVROXWLRQZLOOEHFKRVHQKHQFHJLYLQJWKHLU
EHVWVKRW9DULHW\LQWKHH[SHUWLVHLVDQRWKHUDGGHGDGYDQWDJHLQGHOLYHULQJTXDOLW\VROXWLRQV
&URZGVRXUFLQJ6RIWZDUH'HYHORSPHQW0DQ\&RQFHUQV
6RPHRIWKHFRPSDQLHVLQQRYDWLQJZLWKFURZGVRXUFLQJDQGSURPRWLQJRSHQLQQRYDWLRQIRUQHZSURGXFWVDQGWKHLU
XVDJH DUH $QKHXVHU%XVFK &RFD&ROD *HQHUDO 0LOOV 1RNLD 8QLOHYHU DQG WKH OLVW JRHV RQ 7KH XVH RI
FURZGVRXUFHG LGHDV FOXHV DGYLFHV DQG DQDO\VHV KDV HPHUJHG DV D IHDVLEOH DQG ULFK UHVRXUFH IRU DQ HQWHUSULVH
'HVSLWH VR PDQ\ EHQHILWV WKHUH DUH IHZ OHVVRQV ZKLFK KDYH EHHQ OHDUQW IURP WKH IDLOXUHV RI D VRFLDO SURGXFW
GHYHORSPHQWSODWIRUP&URZG6SLULW&URZG6SLULWZDVDOHDGLQJHGJHFRPPXQLW\ZKLFKZDVHVWDEOLVKHGRQWKHLGHD
RI FURZGVRXUFLQJ WKHZKROH SURFHVV RI SURGXFW GHYHORSPHQW&URZG6SLULW XVHG FURZG WR GHYHORS DQG EULQJ WR
PDUNHW WDQJLEOH LQH[SHQVLYHHOHFWURQLFGHYLFHVVXFKDV&'SOD\HU MR\VWLFNVIRUYLGHRJDPHVDQGZHEFDPV7KLV
FRQFHSWKDGEHHQIHDWXUHGRQWKH7HFK&UXQFKFRQIHUHQFHLQDVRQHRIWKHPRVWSURPLVLQJVWDUWXSV7KHFR
FRQFHSWLRQV\VWHPDGRSWHGE\&URZG6SLULWZDVEDVHGRQILYHFRQVHFXWLYHVWHSV
x 6XEPLVVLRQRIWKHLGHD,QGLYLGXDOO\
x &KRRVLQJWKHPRVWHQFRXUDJLQJLGHDVZLVGRPRIFURZG
x 6SHFLILFDWLRQVGHILQHG&OLHQW
x 'HYHORSPHQWFRPPXQLW\SURMHFWWHDP
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x )LQDOYDOLGDWLRQ&OLHQW
7KHRUJDQL]DWLRQIDLOHGDQGRQHUHDVRQIRULWVIDLOXUHPLJKWEHWKHQHZFKDOOHQJHVZKLFKFDPHXSEHFDXVHRIWKH
ZKROHSURFHVVPRYLQJWRDQGIUREHWZHHQWKHFROOHFWLYHDQGLQGLYLGXDOZRUN$QRWKHUUHDVRQZDVKLJKOLJKWHGLQD
UHVHDUFK ZRUN E\ WZR )UHQFK DFDGHPLFLDQV ZKR DQDO\]HG &URZG 6SLULW¶V MRXUQH\ RYHU PRUH WKDQ D \HDU 7KH
UHVHDUFKHUVKLJKOLJKWKRZLPSOHPHQWDWLRQRIWKHLGHDVEDVHGRQFURZGVRXUFHGGHYHORSPHQWLVGLIILFXOW,WUHTXLUHV
GHHS NQRZOHGJH RI SHRSOH
V PRWLYDWLRQ WR GHYHORS DQ DSSURSULDWH LPSXOVLYHPRGHO 7KHUH LV D VWURQJ QHHG IRU
LGHQWLILFDWLRQ RI WKH FRPPXQLW\¶V FRUH FRPSHWHQFLHV DQG WKH RQJRLQJ OHDUQLQJ SURFHVV E\ WKHPDQDJHUV RI WKH
RUJDQL]DWLRQ

4.1. Concerns with regard to Cost  
,QVSLWHRIWKHFURZGVRXUFLQJEHQHILWVGXHWRWKHUHGXFWLRQRIWKHRYHUKHDGFRVWVWKHGHYHORSPHQWFRVWLQWXUQZDV
LQFUHDVHGWKDQRULJLQDOO\H[SHFWHGDQGWKDWZDVEHFDXVHRIWKHFRPSDQ\¶VHIIRUWVWRSUHSDUHWKHVSHFLILFDWLRQDQGWR
DQVZHU FURZGVRXUFLQJ FRPPXQLW\TXHULHVZDVPXFKJUHDWHU7KH FRVW FDQ DOVRJRXS LQ FDVHRI UHVFKHGXOHRI D
SDUWLFXODUFRPSHWLWLRQGXHWRQRQVXEPLVVLRQRIVROXWLRQVE\WKHFRPSHWLWRUVRUDQ\RWKHUVLPLODUUHDVRQ
4.2. Concerns with regard to Schedule 
,QRXUFDVHVWXG\WKHWLPHVFDOHWRFRPSOHWHWKHSURMHFWZDVRQHRIWKHFRQFHUQV6HOHFWLQJWKHULJKWLQWHUYDO
IURPWKHGDWHRIDGYHUWLVLQJWKHSURMHFWWLOOWKHGDWHRIVXEPLVVLRQZDVDQRWKHUUHDOELJWDVN$QGHYHQDIWHUVHOHFWLQJ
WKH ULJKW WLPH IUDPH IRU DSDUWLFXODUSURMHFWPRVWRI WKHSDUWLFLSDQWVZKRKDG UHJLVWHUHG IRU DFFRPSOLVKPHQWRI D
SURMHFW IDLOHG WR VXEPLW WKHLUZRUN DW WKH JLYHQ ODVW GDWH UHVXOWLQJ LQ DXWRPDWLF GLVTXDOLILFDWLRQ RI WKH SDUWLFXODU
FDQGLGDWH7KHUHDVRQIRUVXFKDFROGDSSURDFKRIWKHSDUWLFLSDQWVPLJKWEHEHFDXVHRIQRVWULFWUHJLPHIROORZHGDV
LQFDVHRIDQ\WUDGLWLRQDORUJDQL]DWLRQZKHUHLQDKLHUDUFK\LVIROORZHGDQGDJURXSRIVRIWZDUHHQJLQHHUVWRZKRPD
VRIWZDUHGHYHORSPHQWSURMHFWKDVEHHQDOORFDWHGLVFRQWLQXRXVO\PRQLWRUHGE\DUHSRUWLQJRIILFHUZKRPDNHVVXUH
WKDWWKHZRUNLVFRPSOHWHGZLWKLQWKHJLYHQWLPHIUDPHDQGDWLJKWO\FRXSOHGV\VWHPLVFUHDWHG
4.3. Concerns with regard to Quality 
)XQFWLRQDO 4XDOLW\ RI WKH VRIWZDUH LV FRQVLGHUHG WR EH PHW ZKHQ WKH VSHFLILHG UHTXLUHPHQWV DUH PHW 7KH
UHTXLUHPHQWVVKRXOGEHHIIHFWLYHO\JDWKHUHG,QWUDGLWLRQDOVRIWZDUHGHYHORSPHQWWKHGLVVHPLQDWLRQRIWDVNVGXULQJ
WKH SODQQLQJ SKDVH LV HDVLHU DV FRPSDUHG WR FURZGVRXUFLQJ VRIWZDUH GHYHORSPHQW $OVR LQWHJUDWLQJ GLIIHUHQW
PRGXOHV DIWHU WKHLU GHYHORSPHQW LV FRPSOHWH LV UHODWLYHO\ VLPSOHU 4XDOLW\$VVXUDQFH LQ FURZGVRXUFLQJ VRIWZDUH
GHYHORSPHQWFDQEHYHU\FKDOOHQJLQJ ,WEHFRPHVYHU\GLIILFXOWDQG LQDSSURSULDWH WR UHPRYH WKHEXJV LQ WKH ODWHU
VWDJHVRIWKHVRIWZDUHOLIHF\FOH6RPHRIWKHFKDOOHQJHVHQFRXQWHUHGZKLOHPDLQWDLQLQJWKHTXDOLW\RIVRIWZDUHDUH
GLYLGLQJ ODUJH ZRUN LQWR VPDOO WDVNV RUJDQL]LQJ DQG FRPPXQLFDWLQJ HIIHFWLYHO\ &OHDUO\ WKH SHRSOH LQYROYHG LQ
FURZGVRXUFLQJDUHQRWDSDUWRIDQ\VLPLODURUJDQL]DWLRQKHQFHWKHUHLVDSUREOHPRILQFRPSDWLELOLW\
&RQFOXVLRQ
0DQ\RUJDQL]DWLRQV LQ WRGD\¶V WLPHDUH VKLIWLQJ IURP WUDGLWLRQDOPHWKRGVRIGHYHORSPHQW WRFURZGVRXUFLQJ2XU
VWXG\UHYHDOV WKDWFURZGVRXUFLQJVRIWZDUHGHYHORSPHQW LV VWLOO LQ LWVQDVFHQW VWDJH7R UHDOL]H WKHEHQHILWVRI WKLV
DSSURDFKWKHRUJDQL]DWLRQKDVWRZHLJKWKHSURVDQGFRQVWRWDNHDQDSSURSULDWHGHFLVLRQ7KHDQDO\VLVZHGLGKDV
EURXJKW IRUZDUG WKH EHQHILWV DV ZHOO DV WKH FRQFHUQV WKDW QHHG WR EH ORRNHG LQWR 7KH ZRUN ZLOO HQDEOH WKH
RUJDQL]DWLRQV ZDQWLQJ WR PDNH D PDMRU VKLIW LQ WKHLU GHYHORSPHQW VWUDWHJ\ WR WDNH LQIRUPHG GHFLVLRQ 2XU
LQYHVWLJDWLRQVWXG\RIVXFFHVVDQGIDLOXUHRIFURZGVRXUFLQJKDVSXWIRUWKERWKVLGHVRIWKHFRLQWRJHWKHU



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